Neurons in early visual areas respond to horizontal disparity in images that do not give rise to stereopsis. False binocular matches, however, are discarded at the apex of the visual pathway: the activity of neurons in the primate inferior temporal cortex correlates directly with conscious depth perception. . By introducing smooth disparity gradients in random-dot displays, double curved three-dimensional surfaces were generated that bent towards (convex) or away (concave) from the observer. Janssen et al.
only to complex object properties, the authors provided as stimuli three-dimensional shapes defined by disparity cues [11] . By introducing smooth disparity gradients in random-dot displays, double curved three-dimensional surfaces were generated that bent towards (convex) or away (concave) from the observer.
Janssen et al. [2] found that many TE neurons responded selectively to either concave or convex double curved surfaces in random-dot stereograms, thus encoding the depth ordering of three-dimensional surfaces. In contrast to previous findings in early visual cortex, TE neurons did not convey information about false-matched disparities in the anti-correlated random-dot stereograms. Whether stimulated with anti-correlated patterns or uncorrelated patternsneither of which supports depth perception -the neurons showed equally low firing rates, but they always responded vigorously to the correlated random-dot stereogram. Some of the investigated neurons were not (only) tuned to three-dimensional shapes, but responded to the plain depth position of a shapeless random-dot stereogram (analogous to cells studied previously in earlier visual areas [3,5,6]). Even these 'primary-like' disparity-sensitive neurons were insensitive to anti-correlated random-dot stereograms. It was convincingly demonstrated that the neurons' insensitivity to anti-correlated random-dot stereograms could not be explained by a lack of attention or by difference in eye movements in the two stimulus conditions. Together, these results show that disparityselective TE neurons correlate directly with the monkeys' three-dimensional shape perception. It would be interesting to see whether neurons in higher visual areas of the second, dorsal pathway (Figure 2 ) also have the capacity to discard false matches. An ideal candidate for investigation seems to be the caudal part of the intra-parietal sulcus. Neurons in this region are sensitive to the three-dimensional orientation of a surface defined by horizontal disparity, suggesting an important role in the perception of three-dimensional shape [12] .
Area TE is the highest-order level of the ventral visual pathway (Figure 2) , so the question arises as to where exactly in the hierarchy of the visual system neural responses to disparity stimuli become disambiguated. It may not be within TE: neurons in TE might just reflect the highly processed input they receive from preceding stages. Along the visual pathway, disparity-selective neurons become increasingly more sophisticated. While cells in V1 generally respond only to the absolute disparity of random-dot stereogram surfaces, many cells in area V2 respond to relative disparity between different regions of a random-dot stereogram [13] or detect edges in random-dot stereogram [14] . Area V4, which feeds into TEO and TE, contains even more elaborate neurons which signal the disparity-defined threedimensional orientation of bars [15] .
But even in early visual forebrain areas, some disparity-sensitive neurons already discard false matches in anti-correlated random-dot stereograms, leading to an average false-match activity that is only about half the size that a pure local filtering model would predict [3,6,9]. Interestingly, neurons in the behaving owl's visual Wulst that exhibited longer response latencies were less sensitive to anti-correlated random-dot stereograms, suggesting a functional hierarchy of disparity processing leading from spatial filters to more global disparity detectors [6] . It is thus very likely that the correspondence problem is not solved at one defined area of the visual system, but rather gradually from one stage to the other.
What mechanisms might eliminate false binocular matches? Coding ambiguities in sensory systems are generally caused by the narrow filter characteristics of peripheral sensory neurons. In spatial hearing [16] and electrolocation [17] , for example, ambiguities are often eliminated at higher computational levels by integration of multiple processing streams. But such across-channel integration alone is insufficient to generate global disparity detectors, as it cannot explain the suppression of responses to disparity in anti-correlated random-dot stereograms. One simple, yet very effective mechanism to eliminate responses to false matches is implementation of higher discharge thresholds for higher-order neurons that get input from local detectors. This would lead to a decrease of baseline activity in high-order detectors and would enable the visual system to 'clip' response dips in a cell's response profile before it could become inverted in anti-correlated random-dot stereograms ( Figure 1D,E) .
Evidence for such a threshold operation comes from a study in owls [6] where the most unequivocally responding cells had significantly lower discharge rates to non-preferred disparities. This mechanism is also supported by a neural network model [18] . A threshold operation alone, however, is not sufficient to explain the lack of activity to anti-correlated random-dot stereograms. Inhibitory influences may also contribute. Cells that suppressed responses to anti-correlated randomdot stereograms showed significantly more inhibition In the past decade, the binocular disparity energy model [8, 9] has been an extremely fruitful mathematical description of primary disparity detectors, making predictions that can be tested physiologically. Neurons that solve the correspondence problem, as described by Janssen et al. [2] , however, are a clear deviation from the local filtering model [9] . Future physiological and computational work will have to elaborate modifications of the disparity energy model to account for discrepancies that become progressively more evident in real neurons [6, 9, 19] . 
